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Abstract: 
After two decades of disputes and criticizing activity based costing (ABC) in worldwide conferences, Kaplan & Anderson introduced 
its second version entitled: "Time Driven Activity Based Costing" (TDABC). Time driven activity based costing is generally focused 
on using the time driver and its administration method is completely different from those of the common activity based costing.The 
influence and success of TDABC lies in time estimation and since the estimation has always been in-absolute and ambiguity has 
accompanied it, the system will encounter inaccurate information. Sometimes the losses incurred by using this method exceed the 
profits. In this paper, the researchers are going to introduce a new generation of costing entitled: "Fuzzy time driven activity based 
costing (FADABC)" to estimate the time more accurately and reduce error coefficient as a cost driver by using fuzzy logic.  
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1. Introduction: 
To remove the problems of common activity based costing systems, Koplen & Anderson introduced a new system in 2004 
entitled: "Time Driven Activity Based Costing" (TDABC). This system doesn't recognize the activities in first step, 
unlike the common activity based costing method, and doesn't appropriate the costs related to activities. As a result of 
this, the costs are not appropriated to the activities in the first stage. In this method, mangers or the team of management 
the staff or presenting the required questionnaires in the proper time to carry out the activities, they determine the costs' 
resources based on the time equations and appropriate them to the activities and operations directly and automatically 
(Namazi, 2007, P: 7). 
 
Time Driven Activity Based Costing 
TDABC model eliminates the activity identification phase and thus there is no need to appropriate costs to multi-purpose 
activities done by a unit. Also this model avoids questionnaires presented to the staff which is carried out in the common 
ABC method and is costly, time-consuming, and abstract. Practically it uses equations through which the costs of 
resources are appropriated directly to the activities and transactions. TDABC estimates only two parameters of: 1) 
capacity cost rate for the bureau, 2) using the capacity in each transaction processed in the bureau. Both parameters can be 
estimated easily and documentarily.  
The rate of capacity cost is achieved by the following formula (Namazi, Mahdavi, 2009, P: 74): 
 
 
 
To describe time driven activity based costing and gain more knowledge about it, consider a part in which 65 workers are 
working and they work 8 hours a day, and they work 25 days per month. Thus, the accessible capacity is 13000 hours 
(65*8*25=13000), or 780000 minutes (13000*60=780000). This number of hours is called the nominal capacity of the 
bureau, while in TDABC between 80 to 90 percent of capacity is used practically. In this example, 90 percent of nominal 
capacity has been calculated, that is (13000*%90=11700*60=700000 minutes). 
The cost rate for each minute of activity is: 560000 Rials/700000 minutes= 0/8 
Activity Time needed for each product 
(minutes) 
Driver's volume 
(number) (2) 
Total time used 
(minutes) (3) 
Total activity costs (Rials) 
(4) = (3) * 0/8 
Doing orders 40 9800 392000 313600 
Complaints' 
process 
220 280 61600 49280 
Financial 
credibility study 
250 500 125000 100000 
Capacity used   578600 462880 
Practical Capacity of Supply Resources 
Supplied Capacity Costs 
The rate of Capacity Costs 
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Capacity not used   121400 97120 
Total    700000 560000 
 
Fuzzy set theory: 
Professor Lotfizadeh is the founder of fuzzy logic. He introduced fuzzy logic as a scientific method. Fuzzy logic proposed 
different methods to study knowledge and sciences with ambiguities and non-absolute states logically (Kordestani & 
Rahimi, 2009, P: 86). We can divide sets into common (absolute) and fuzzy sets. In usual sets the membership or 
belonging of a member in a set is an absolute and exact concept. Thus, an object or a member is a member of a set or not 
and there is no state in between. In other words, everything belongs (it is 1) or does not belong (it is 0) to a set.Fuzzy sets 
are defined as regular or even sets in a bidirectional relationship of A = {(x, (x)/x  Fuzzy number is a normal and 
convex fuzzy set. Triangular Fuzzy Number is a special type of fuzzy number which is shown as A= (a1, am, a3). Here a1, 
a2 are the support range of A= [a1, a2] in triangular numbers and a1 the smallest possible and a2 the largest possible 
values, respectively. Also Am is considered to be the most promising value within the support range of A = [a1, a2]. In 
this paper, triangular fuzzy numbers are suggested to express input parameters of time driven activity based costing. The 
reason is that its application is easy and it is naturally superior regarding other complicated types of fuzzy numbers such 
as trapezoid or bell fuzzy numbers. These critical advantages seem to be necessary both regarding mathematical 
calculations and inferring the data of costing development processes by using fuzzy logic. Triangular fuzzy calculation is 
in fact an extended form of usual calculations, regarding both administration and interpretation. Additionally, triangular 
fuzzy numbers present a logical basis for quantification of the ambiguous knowledge related to most decision-making 
issues (Alinejhad, 2010, P: 4). 
For more accurate calculations by using triangular fuzzy numbers to estimate the time and reduce prediction error 
coefficient and timing estimations, Delphi fuzzy method is used in the form of triangular numbers which are broadly used 
in long-term prediction. 
Delphi fuzzy method is the generalization of the classical long-term prediction. It was first created by Rand Company in 
Santamonica California. The bases for Delphi method are as follows: (Bujadzif, 2002, P: 72) 
1) The scholars are asked to present their predictions (regarding triangular numbers) in the form of the 
smallest possible value, the largest possible value, and the most promising value. 
2) Abstract information should be statistically analyzed by calculating the averages and the results 
should be announced for other scholars. 
3) The scholars study the results and present new estimations which will be sent to the scholars by using 
statistics analyzed again.  
4) These processes are repeated again and again to achieve a convergent sensible resolution regarding 
the viewpoints of a manager or a governmental agent (usually two or three times are enough). 
As it can be seen in the following figure, the general structure of an organized fuzzy system includes three phases. 
Fuzzy making  Deduction  defuzzification 
Fuzzy Time Driven Activity Based Costing 
In time driven activity based costing (TDABC), the management predicts the time needed to perform any activity (for 
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management should be assured that these predictions reflect the real activities and operations (Namazi, 2007, P: 17). 
These predictions mostly create lack of assurance or lack of accuracy of time driven activity based costing system. Fuzzy 
logic is one of the most effective methods to modify the data in lack of assurance situation which causes the creation of a 
system called fuzzy time driven activity based costing which can result in more accurate and more appropriate results 
compared with time driven activity based costing system. In fuzzy time driven activity based costing, management uses 
triangular fuzzy numbers in the form of Delphi fuzzy to predict the time needed to administer each activity. Management 
predicts the needed estimations for doing each activity such as doing an order and predicting practical capacity within a 
range including three numbers in the form of the smallest possible value, the most probable possible amount, and the most 
promising amount. In this article, we have tried to maximize our precision in estimations. So, using triangular numbers in 
themselves were not able to satisfy all our needs. Thus, fuzzy Delphi method can help the results achieve the highest 
amount of assurance and be appropriate and effective in long-term predictions.  
In the next phase for a better decision making, aggregation of the three predicted values in needed and it is shown with a 
definite number. This is called defuzzification. There are several methods for defuzzification through which, focal point is 
the most common one. 
The value resulted from defuzzification is used as the amount needed for doing each order and the practical capacity in 
fuzzy time driven activity based costing system. 
The major and most important advantage of using triangular fuzzy number in the form of Delphi fuzzy is that the standard 
system of time driven activity based costing in the form of the most probable possible value and relying on the 
competency of the enlightened scholars in each part, will be retained in analyzing fuzzy time driven activity based costing 
system. This will result in gaining assurance that input fuzzy data will create additional information about costing system 
and none of the information will be lost by using this system compared with the standard analysis of time driven activity. 
Thus, by using fuzzy logic we can take into consideration the items related to natural inaccuracy and inappropriateness of 
the data and lack of assurance in time driven activity based costing system and by overcoming this defect, study the 
results with more assurance.  
Here we will study the different systems of TDABC and FTDABC, to compare them and study the example mentioned by 
using fuzzy logic. In the following example and to avoid the complexities and elaborate discussions, with considering the 
fact that the process of customers' order is more sensitive, we will present this activity with fuzzy Delphi method and for 
the rest of activities, simple triangular numbers will be utilized. 
We can utilize triangular fuzzy numbers by using fuzzy Delphi method in two parts. 
a) To determine practical capacity 
The smallest possible amount 
for practical capacity 
The most promising amount for 
practical capacity 
The largest possible amount for 
practical capacity 
The number resulted from 
defuzzification for practical 
capacity 
%84 %90 %93 %89 
Cost rate for each activity minute       13000*%89 = 11570*60 = 694200 minutes 
560000 Rials / 694200 minutes = /80.66 
Ei Ai (First order) the smallest 
estimate of a1 
the most promising 
estimate of am 
the largest estimate 
of a2 
Process 
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b) To determine the time needed to do each activity
First order experts are asked to identify their estimates as the smallest estimate of a1, the largest estimate of a2, and the
most promising estimate of am and the data presented by Ei experts are shown in fuzzy numbers (Bujadzif, 2002, P: 73).
/5
/5
/5
Aave= (38.4 ,40.6,44.4)
In this phase we calculated deviations Aave with Ai numbers to study the accuracy of estimations (Aave-Ai) to get the
approach of estimation related to each scholar to the related average.
Deviation table Aave Ai
M2-a2Mm amM1 a1Ei
0.40.6- 0.6E1
1.61.4E2
0.6- 0.40.4E3
1.6- 2.4- 2.6E4
0.61.4E5
E1 A1 39 40 44
order
E2 A2 37 39 43
order
E3 A3 38 41 45
order
E4 A4 41 43 46
order
E5 A5 37 40 44
order
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First the average of Aave = (m1, mm, m2) of all Ais is calculated and then the deviation between Aave and Ai for each
scholar is determined which is defined as a triangular number as the following equation:
Aave- Ai =(m a1 , mm am , m2 a2)                                                          
Then the deviation Aave-Ai is sent to Ei scholars to be studied again and each scholar presents a new triangular number.
The table shows deviation of each scholar compared with the average. A glance at the table shows that E1 scholar has
been nearer to the average.
We assume that managers agreed on these averages (38.4, 40.6, 44.4). they are delivered to the Ei scholars to be studied
again after these deviations. Scholars propose a Bi triangular number.
Ei Bi (First order) the smallest amount the most promising
amount
the largest amount Process
E1 B1 39 40 43
E2 B2 38 40 42
E3 B3 38 40 43
E4 B4 40 42 44
E5 B5 39 41 43
/5
/5
Bave = ( 38.8  ,40.6 ,43)
Since the two averages obtained are close to each other, the manager is satisfied, thus the Delphi fuzzy process is stopped
-76). The above method
should be used in determining the practical capacit
our example, we presuppose that all the steps above have been carried out for all activities.
Activity The longest time needed 
for each product (minute)
The most promising time 
needed for each product 
(minute)
The minimum time
needed for each product 
(minute)
Numbers resulted from 
difuzzification time needed for each 
product (minute)
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Performing orders 43 40.6 38.8 40.8 
 227 220 206 217.6 
Financial credibility 
study 
265 250 243 252.6 
Activity Time needed for each 
product (minute) (amount) 
Total time consumed 
(minute) 
Total activity costs (Rials)  
(4) = (3)*/80.66 
Performing orders 40.8 9800 399840 322511 
 217.6 280 60928 49107.9 
Financial credibility 
study 
252.6 500 126300 101797.8 
Capacity utilized   587068 473416.7 
Capacity not utilized   112932 86583.3 
Total    700000 560000 
 
urces have been utilized 
during the period to do activities and %84.53 of total costs, i.e. 560000 Rials has been appropriated to the customers. 
These numbers show that in lack of assurance conditions we can achieve better results by using the model designed based 
on FTDABC. 
 
Conclusions: 
In this paper we tried to use fuzzy logic to compensate the lack of absolute data in time driven activity based 
error coefficients of data by the new system. Time driven activity based costing system is broadly relying on 
time estimations and it is principally abstract. If the least error occurs in estimating the key time activities, this 
system will result in damaging effects which are sometimes broader than the negative effects of not using this 
system. Thus, we should try to use fuzzy logic in order to minimize errors in time estimations and managers 
should make decisions with higher assurance levels. Finally it can be stated that using fuzzy time driven activity 
based costing not only will nor result in losing the data in time driven activity based costing system, but also it 
will present more complete and accurate data for managers besides supplying the data. Finaly, we suggest that 
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this new system is used in a wide range of applications. And future researchers use this method in their 
researches. 
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